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·Gradient flow equation with flow time  

 

 

 
 

 

·Various studies in lattice QCD  

    are done based on 

Yang-Mills gradient flow 

- smoothing effects for fields 

[Luscher, 2010] 

- UV-finiteness of flowed field correlators 

[Luscher 2010, 2013,  Luscher-²ŜƛǎȊ нлммΣ Χϐ 



3/25 Gradient flow in SYM 

·Motivation 

 

 

 

 

 

 

 

·In this talk, we construct SYM-flow equation in 
Wess-Zumino gauge and study UV-finiteness of 
flowed field correlators 

 

 

 

 

 

 

 

 

- same applications as with QCD 

- flowed supercurrent is used to construct  
  supersymmetric continuum limit from lattice theory 

[Hieda-Kasai-Makino-Suzuki, 2017] 

[Suzuki, 2013] energy momentum tensor 

Numerical test of AdS/CFT 



4/25 Plan of this talk 

1. N=1 SYM and SYM-gradient flow 

 

2. SYM-flow in WZ gauge and finiteness of 
correlators for flowed N=1 multiplet 

 

3. Summary  
 



1. N=1 SYM and SYM gradient flow 
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·SYM action  

 

 

 

 

 

                  

 

N=1 SYM in superfield formalism  

vector superfield 

- invariant under linear supersymmetry transformation 
 

 
   but                        are unwanted fields  

two component Grassmann 



7/25 Wess-Zumino gauge fixing 

·S is invariant under extended gauge transf. 

 

 

 

·taking the component fields of      as 

 

 

·supersymmetry is modified as  

 

 

chiral superfield 

Wess-Zumino gauge 

-supersymmetry is broken in Wess-Zumino gauge   



8/25 N=1 SYM in Wess-Zumino gauge 

·SYM action 

 

 

 

 
 

·supersymmetry transformation 



9/25 SYM-flow in superfield formalism 

- invariant under     -super and extended  
  gauge transformations 

[Kikuchi-Onogi, 2014]  

- SUSY and extended gauge invariant norm 



2. SYM flow in Wess-Zumino gauge 



11/25 SYM flow with a gauge fixing term 

·gauge fixing term 

 

 

·choosing    as  

 

 

 

D.K. and Ukita 

Wess-Zumino gauge is kept at non-zero flow time 

[Kikuchi-Onogi,2014] 
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    - invariant under t-independent gauge transformations  
      for             

SYM-flow equation in component fields 
D.K. and Ukita 

new terms originated  
from SYM gradient 

    - all fields mix with each other 


